Mitochondrial reactive oxygen species affect sensitivity to curcumin-induced apoptosis.
Curcumin exhibits anticancer activity in vivo and triggers tumor cell apoptosis in vivo and in vitro. Several in vitro studies suggest that curcumin-induced apoptosis is associated with reactive oxygen species (ROS) production and/or oxidative stress in transformed cells. This study compared and contrasted the effects of curcumin on human skin cancer cells and their respiration-deficient (rho0) clones to characterize the prospective oxidative stress signaling responsible for initiating apoptosis. Curcumin promoted a dose-and time-dependent G2/M cell cycle arrest and/or apoptosis in COLO 16 cells. Apoptosis induction in COLO 16 cells was associated with DNA fragmentation, cell shrinkage, the externalization of cell membrane phosphatidylserine, and mitochondrial disruption, which were preceded by an increase in intracellular ROS production. Pharmacologically lowering the mitochondrial bioenergetic capacity, as well as the constitutive ROS levels, in COLO 16 cells suppressed the cytotoxic effects of curcumin. Correspondingly, the rho0 counterparts of COLO 16 cells were markedly resistant to ROS production, mitochondrial disruption, and DNA fragmentation following curcumin exposure. These observations implied that the diminution of mitochondrial ROS production protected cells against the cytotoxic effects of curcumin, and support the notion that mitochondrial respiration and redox tone are pivotal determinants in apoptosis signaling by curcumin in human skin cancer cells.